As people grow older in late life, their need for help with the activities of daily living increases. In Spain, those who need such help constitute about 20 per cent of the population aged 65 or more years. Support may be from formal care, informal care or both, and the type has different consequences for care receivers and their social networks. The aim of this paper is to examine the relationship between informal and formal care and the use of health services among older people in Spain. Using a sample of 1,148 respondents aged 65 or more years from the Spanish National Health Survey of 2003, we analysed the association between the sources of care (formal, informal, both, or no care) and the frequency of three types of health-care utilisation : hospitalisation, emergency services and medical consultations. After controlling for sex, age, level of difficulty in the activities of daily living, self-perceived health status, and social class, it was found that older people with disabilities who received neither informal nor formal care were more likely to consult physicians than those who received informal care, but that there were no significant relationships between the type of care and health-services utilisation. The findings provide new information about the consequences of the different types of care of older people with disabilities, and suggest specifically that informal care substitutes for some tasks usually done by health professionals.
Introduction
The factors that influence health services utilisation by older people have received considerable attention. Health status, sex, age, level of education and health coverage have all been seen as influences on utilisation tasks and providing emotional support (Willmot 1986) . Although there are more and more studies of care delivery to older people, and the effect of social networks on the utilisation of health services has been examined (Wolinsky, Mosely II and Coe 1986; Litwin 1997; Linden et al. 1997; Kouzis and Eaton 1998) , the influence of informal and formal care on older people's health services use is not well understood. Andersen (1995) recognised the social network as an important factor in the use of health services, and Wan (1987) suggested that social support promotes access to health and social services. More closely related to the present analysis, a study in the United States by Van Houtven and Norton (2004) found that informal care for older adults by their adult children reduced healthservices utilisation.
This paper has five sections. The first discusses the theory related to formal and informal care for older adults, the second describes the main characteristics of the Spanish public system of health and social care for older adults, and the third describes the data and methods used in the analysis. The results are reported in the fourth section, which is followed by a discussion of their implications for the understanding of older people who are disabled and who receive formal and informal care.
Formal and informal care for older adults
Many researchers have tried to disentangle which factors distinguish the use of formal as opposed to informal care and of both. Previous research has shown that age, gender, availability of informal care, and level of disability probably have most influence on the kind of care received by older adults who need help with daily activities. People living alone are less likely to receive informal care (Herlitz 1997) , so the availability of potential care-givers is crucial. Men are more likely to receive informal care than women, and women are more likely to receive formal care and both types of care. Previous research has suggested that the reasons for these gender differentials are : (1) that availability of informal carers is higher for men (essentially because men are more likely to have wives than women are to have husbands) ; and (2) that women live longer and on average have lower health status (Puime 2004) , and so need higher levels of care. Demographic and cultural factors have also been used to explain the gender differences in the availability of informal care (Bazo and Domínguez-Alcón 1996; Ungerson 1987) .
The age of the care receiver is another crucial variable. The greater an older person's age, the greater the likelihood that she or he has limitations in carrying out daily activities. Age is also related to the size and composition of people's family and social networks. With increasing age, the number of potential care-givers declines, which is one reason why women on average receive less informal care than men. Given that chronic diseases are the main generator of difficulties in daily activities for older adults, the health status of individuals is strongly related to the need for care and support. Formal care is mainly used when the levels of disability and health-care needs are high (Blandford and Chappell 1991) . Its utilisation depends on factors such as the level of development of public services and the income of the receiver and her or his family. The boundary between formal personal care and health care is unclear, for some tasks provided by professional health-care providers (e.g. licensed nurses) extend to personal care.
Previous research has suggested that the relationship between formal and informal care is complex. Several studies have shown that usually the time given by informal carers is greater than the time spent by formal carers, and that the two groups deliver different types of care (Durán 2002 ; Wimo et al. 2002) . Davey and Patsios (1999) found that in the United States and Great Britain, the receiving of formal care was positively associated with that of informal care, and that only a small percentage of people received only formal services. The type of care has important consequences for receivers and their social networks. It is well known that being an informal carer has a substantial impact on the everyday lives of care-givers and their families (for a comprehensive review see Fast, Williamson and Keating 1999) . There is some evidence that delivering informal care has a negative impact on care-givers' finances (Montoro 1999 ; Dosman, Keating and Fast 1998; Andersson, Levin and Emtinger 2002) , psychological well-being (Dwyer, Lee and Jankowski 1994; Starrels et al. 1997; Eales, Keating and Fast 2001) , and time use (Nissel and Bonnerjea 1982; Folbre and Bittman 2004) .
The negative impacts of informal care have been conceived as various kinds of losses or costs: employment-related, out-of-pocket expenses, of unpaid labour, physical strain, negative effects on social life, and emotional strain (Fast, Williamson and Keating 1999) . Positive consequences of informal care, as perceived by both care-givers and care-receivers, have also been found (Brouwer et al. 2005) . It has been shown that many men caring for their spouses experience senses of competence and control, and that adult children who are carers commonly feel that they are returning the care that they received when they were young (Raschick and IngersollDayton 2004) . Despite the vast literature on informal and formal care and the consequences for the receivers and their social networks, the connection between type of care and the receivers' use of health services has received little attention.
The Spanish public system of health and social care
Access to health services is an important determinant of health (Wilson and Rosenberg 2002 ; Raphael 2004) . The Spanish Constitution of 1978 established the right of all citizens to health protection and health care, and to put this into effect the government established the National Health System with public financing and the requirement to provide universal and equitable coverage (Ministerio de Sanidad y Consumo 2006).
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Medical consultations, emergency services, and hospitalisation are nondiscretionary services, while some limitations to universal coverage exist in mental, pharmacological and dental services (Fernández-Mayoralas, Rodríguez and Rojo 2000) . Older people are the principal adult users of the health services (IMSERSO 2002) . Correspondingly, hospital service use has increased in the last few years as a result of population growth and the rising average age along with other factors (Gènova Maleras, Á lvarez Martín and Morant Ginestar 2006). It has been argued that in health-care systems that provide equitable access to services, demographic characteristics and health status are more likely to explain variations in health services utilisation than socio-economic status, income and education (Andersen 1995) . Previous research in Spain supports this general proposition, since the health-care system is universal, although there are exceptions (as with dental services) in which income has a greater influence on utilisation (Fernández-Mayoralas, Rodríguez and Rojo 2000) .
Alongside the health services, personal social services for long-term care, especially to provide assistance with the instrumental and personal activities of daily living, are a crucial support system for older people, particularly those with disabilities. It is recognised that their care needs should be met through both health and social care services (Sancho Castiello and Díaz Martín 2006) . Social services for long-term care in Spain are less well developed than in most developed countries (Defensor del Pueblo 2000). Access to social care is not universal, but the government assists people with low incomes and high levels of dependency (Sancho Castiello and Díaz Martín 2006) . Nevertheless, the Spanish social care system will probably change during the next decade as a result of the Ley de Promoción de la Autonomía Personal y Atención a las Personas en Situación de Dependencia [Law to Promote the Personal Autonomy and Care of Dependent People], which was approved by the Spanish Congress in November 2006.
3 Among the public care services for disabled older people in Spain, the most important are homecare services, day-care centres, telecare at home, and rest homes for seniors. All these formal care services have increased in recent years, but there are important differences in levels of provision across the country. The highest demand is for home-care services, but their development has been restricted by a severe lack of resources (Sancho Castiello and Díaz Martín 2006) .
In 2003 It has information from 1,504 care-givers of people aged 60 or more years, and data on both main and secondary care-givers. Given that the sample was only of informal care-givers, it did not represent all types of care received by older adults in Spain. In this sense, the most recent survey that is representative of different types of care received by Spanish older people and with the largest sample is the Spanish Health Survey of 2003.
Data and methods
The main data source for the analysis was the Encuesta Nacional The most important objectives of this survey were to provide information on the health status and problems of the population. It featured questions on chronic diseases, pain, limitations in activities, support and accidents. ENSE 2003 had a stratified sample that was representative of the national population and each of the autonomous communities. Three different questionnaires for those living in non-institutional settings were administered: a household questionnaire, a questionnaire for adults, and a questionnaire for children. A total of 21,650 adults (aged 16 or more years) and 6,463 children were interviewed, and socio-demographic information for every household member was collected. The information was normally gathered through face-to-face interviews (only in exceptional cases by telephone interviews). For people who had difficulties responding to the questions, proxies living in the same home were authorised to answer. A total of 6,134 people aged 65 or more years were interviewed. From this sample we selected those who reported needing help with ADLs and who identified their care provider and those who reported that they did not receive care. To focus on those who needed long-term care, respondents who indicated that their problems had lasted (or would last) less than one year were eliminated from the sample. The final sample for analysis had 1,148 cases. people who had consulted any medical doctor during the previous two weeks. The response categories were either ' yes ' or 'no ' for all three measures. The independent variables were : sex, age, level of difficulty in daily activities, type of care received, self-perceived health status, and social class. The level of difficulties with ADLs had four self-assessed categories : ' none', ' moderate', 'severe', and ' absolute '. To have sufficient cases for useful statistical analyses, the 'severe' and ' absolute' categories were merged. The ages of the care receivers were represented by three age groups : 65-74, 75-84, and 85 or more years. Three categories of selfperceived health status were used : 'very good ', ' good or fair', and ' poor or very poor'. The social class variable was that developed by the Spanish Epidemiology Society (Regidor 2001) and is based on level of education and occupation. It has four categories : ' high' (higher grade professionals, managers or administrators in public or private organisations in occupations normally requiring university degrees), ' medium-high' (routine non-manual employees), 'medium-low' (qualified and semi-qualified manual workers), and ' low' (unskilled workers).
The measures
The dependent variable was the care provided in four categories : ' informal', 'formal ', ' informal and formal', and ' none'. ' Informal' was defined as the care provided: (1) from the kin or friendship network of the care receiver, (2) by a person who did not receive a salary or wage for this work, and (3) by a person without any affiliation to a care-providing organisation. By contrast, ' formal' carers : (1) received money or (2) worked for any kind of care-provider organisation. Note that the variable did not distinguish the number of different providers.
Results

Care and health services use among older people with disabilities
The type of care received by the 1,148 older people with disabilities varied by sex, age and level of disability (Table 2) . A higher proportion of men (78%) received informal care than women (65%), whereas the opposite applied to formal care (9% and 14% respectively) and to the receipt of both forms of care (8 % and 14%). These differences are thought to arise from the greater availability of informal care among men, the higher life expectancy of women and their greater levels of disability. Among the oldest age groups, the need for care was relatively great and formal provision was comparatively important. Approximately 73 per cent of older adults aged 65-74 years received only informal care, while 17 per cent received formal care or both types together. In contrast, the percentage of people aged 85 years old and over who received informal care was lower (67 %), and the percentage receiving formal or both types of care rose to 30 per cent. In a similar way, those without any care varied from 11 per cent in the youngest age group to three per cent among the oldest. Turning to the measures of health-care services utilisation, 28 per cent indicated they had been hospitalised during the previous year, 46.5 per cent that they had used emergency services, and 59.9 per cent that they had consulted a medical practitioner.
The relationships between type of care and health-services use
The analysis of the relationships of interest began with cross-tabulations of the dependent and independent variables and continued with the estimation of a binomial logistic regression model for each type of use. The forward stepwise estimation method was used (Garson 2006 ). The descriptive findings are similar to those from previous studies of hospitalisation, emergency-services utilisation and medical consultations. As expected, utilisation increased with age and the level of difficulty with daily activities, and was high among people with poor self-perceived health status ; and there were the expected gender differences. Men had higher levels of hospitalisation than women (33% compared to 26 %), but men were less likely to contact physicians than women (55% versus 61 %). In spite of the higher mortality and hospital morbidity of older men (IMSERSO 2005) , older women revealed greater levels of difficulties in daily activities and chronic diseases, and were more likely to rate their health as poor (Redondo-Sendino et al. 1999 ; Schellhorn et al. 2000) . A lower proportion (21 %) of those who received no help were hospitalised than those who received either or both formal or informal care (Figure 1) . A lower proportion of formal care receivers used the emergency services than those who did not receive such care. Finally, a higher proportion (75 %) of those who did not receive any type of care consulted physicians. The first regression model examined the determinants of hospitalisation (Table 3) . Sex and health status were statistically significant. Relative to women, the odds ratio for men shows that they were 49 per cent more likely to have been hospitalised during the previous year. The likelihood of being hospitalised was 83 per cent higher among those with ' poor' or ' very poor ' health than among those with ' good' or ' very good' health. Age, level of difficulties with ADLs, social class, and type of care were not significantly associated with having been hospitalised (p>0.05). It is possible that the influence of age and level of difficulty were neutralised by the health status effect. This model correctly classified 53.6 per cent of the respondents, and was statistically significant (p<0.001).
The second model examined the determinants of emergency services use ( status : compared to those with ' good' or 'very good' health, those whose health was ' fair ' were 62 per cent more likely to use the emergency services, and those with 'poor' or 'very poor' health status were almost three times more likely to use these services. The model correctly classified 58.7 per cent of respondents. The third model examined the variables that influence medical consultations (Table 3 ). The statistically significant variables were health status, level of difficulty with ADLs, and type of care received, while sex, social class and age did not enter the model. Comparing people with ' good' or ' very good ' health, people with ' fair' health were 2.5 times more likely to consult a practitioner, and people with 'poor' or ' very poor' health more than three times more likely. People with severe difficulties were significantly less likely to consult a practitioner than people with moderate difficulty. The odds ratios indicate that the probability of consulting a practitioner within the last two weeks varied significantly by the type of care received. Relative to those who received informal care, those who received no care were twice as likely to consult a practitioner. The model correctly classified 54.6 per cent of the cases. The medical consultation model revealed a significant difference between those who received informal care and those who had no care, but no other significant differences were found among the groups receiving different types of care. The low explained variance (R 2 ) of the regression models could reflect limitations in the measures used in the analysis. It is possible that more refined measurements would produce higher variance. Three other models (not reported in this paper) that explored different relationships between groups of people by type of care were tested, but no significant relationships were found.
Discussion
The main objective of this paper was to examine the relationships between the type of care received by older people with disabilities and their health services use with models that controlled for sex, age, level of difficulty in daily activities, self-perceived health status and the social class of the care receivers. The results confirm some previous findings, such as that older people's self-perceived health status is a strong predictor of service utilisation. As the Andersen behavioural model (1995) suggests, the level of need was a strong predictor of utilisation. The role of this factor is especially significant for universal health-care systems, as in Spain, where access is not mediated by income (Fernández-Mayoralas, Rodríguez and Rojo 2000) . We also found that gender influenced the level of hospitalisation and corroborated earlier findings from Spain, that men are more likely to be hospitalised than women (Fernández et al. 1999; Guallar-Castillón et al. 2005) . Regarding the level of difficulties in daily activities, the results indicate that those with severe difficulties were less likely to contact a physician than those with moderate difficulties. This can be explained by the type and level of care being received, for those with a high level of disabilities received more care than those with moderate disabilities. Another possible interpretation is that it is more difficult for people with severe disabilities to travel, and they are therefore less likely to consult physicians.
The findings draw attention to the influence of the type of care on health services use. Previous work showed that in the United States, the provision of informal care to older people by adult children reduces health-care services use, particularly that of home health care and nursing homes (Van Houtven and Norton 2004) . We observed that informal care reduced the likelihood of consulting physicians, but contrary to Van Houtven and Norton's results, found that the probability of having been hospitalised was not associated with receiving informal care. Wan's (1987) study of functionally disabled older people in Virginia indicated that social support, in terms of the provision of instrumental support and a relatively strong social interaction network, had a direct and positive influence on the use of health and social services, the effects being slightly greater on the use of social services than on that of physician services. Noro, Hakinnen and Laitinen (1999) examined the determinants of health services use in a sample of 60-79 year-olds in Finland; they found similar results to ours on the role of perceived health and the sex of the care receiver, but no association between informal help and health services utilisation.
The findings support the proposition that social support substitutes for some tasks that are usually done by health professionals, since the results indicated that older people with disabilities who received no care were more likely to contact physicians than those who received informal care. No statistically significant relationships were found, however, between formal home care and health services use. On the one hand, it can be argued that family or friends undertake tasks that otherwise would be performed by physicians, such as giving advice, providing medication and even making provisional diagnoses, although it is impossible to know to what extent informal care-givers contribute to more positive or negative health outcomes. On the other hand, the findings are consistent with the notion that physicians not only provide medical care to older people, but also psychological and emotional support (Rabinowitz et al. 1998; Curtis et al. 2001) . For older people with slender social networks, this function might be particularly important, and might explain why the respondents who received no care contacted physicians more often. Since we were unable to control for psychological and emotional support in the analysis, this explanation is hypothetical and requires further research.
Limitations of the analysis
Several limitations of the presented research should be considered when interpreting the findings and in future research. Only individuals who reported a ' permanent' health problem that caused difficulties with ADLs were included in the analyses. It is possible that relationships between the described variables might change if people without difficulties had been included. Secondly, the analysis was cross-sectional. Longitudinal data are required to examine the outcomes of different types of care on the health of older people, and would throw more light on the dynamic relationships among care receiver, informal care-givers and health services utilisation. Larger samples are also needed to explore specific situations (e.g. different types of difficulties, different types of informal and formal care, and different reasons for using health care services) and to confirm these findings. Longitudinal data would also provide a clearer understanding of why the older people with disabilities who did not receive any form of informal or formal care saw physicians more often. It might be that this finding is an artefact of the question asked, in that variations in contact with physicians might be sensitive to the 14-day enumeration period -we know that over 12 months almost every respondent had contact with a physician.
5 Lastly, even though access to the Spanish health care system is supposed to be independent of wealth and geographic factors, because the direct and indirect costs of travel to clinics are not covered by the state health system or private health insurance, it would be interesting to explore whether income and 'distance to health centre' are associated with health-services utilisation.
Conclusions
The findings of this study suggest that in contemporary Spain, there is an interaction between the provision of informal care to older people with disabilities and their health-services utilisation. Informal care provides not only personal care and social support but also health care, hence it reduces the demands for medical consultations. While the Spanish public health service achieves near universal access according to need, the public system of personal social services is not well developed. The resulting lack of social services reflects (and requires) the predominant role of the family in caring for older people with disabilities. The relationship between informal care and medical consultations implies that family care relieves not only the public social care system but also public health care. Families, especially women, are making a substantial contribution to both types of care in maintaining the health and quality of life of older people in Spain. Our findings indicate that informal care-givers, the public health care system and the public system in social care are interconnected, and that a change in one implies change in the others. The current development of the Spanish public social care system by the Law of Personal Autonomy Promotion and Care for Dependent People demands accurate data about the potential consequences of these changes. In this sense, it is expected that a better delimitation of the respective functions of health-care and social-care systems would increase the quality of these services.
The second implication concerns whether the health-care and socialsupport needs of older people with disabilities are appropriately and adequately met by informal care-givers. On the one hand, some people who receive informal care do not go to the doctor when maybe they should. There is no information about whether those who defer seeing a physician might have more or more severe health problems in the future. The possibility that important health-care needs which are not being met lead to a greater quantity or severity of health problems has important implications for policy makers, and emphasises the importance of identifying which people are not receiving appropriate and timely health care and of finding ways to address this issue. Greater effort should be directed to identifying cases of unmet health-care needs and particularly of serious cases of 'shut-ins ' or exclusion from medical care. A third implication follows from the tentative evidence that health-care professionals contribute to meeting the psychological and emotional needs of older people with disabilities. It is that an improvement in personal social-services care that meets these needs would reduce the requirement for medical consultations for non-medical reasons.
Finally, the fourth implication is linked to informal care-givers. Our findings indicate that informal care-givers perform tasks that imply significant levels of responsibility and risk regarding the health of care receivers. It is unclear to what extent these responsibilities contribute to increased stress and strain among informal care-givers. A better understanding of families' care roles among public health and social care professionals would help in the development of appropriate complementary support. In this sense, care-givers and receivers should be properly informed about the range of formal care services on which they can call.
Specifically, care-givers' training programmes may help them to know whether they should provide informal care to their disabled kin or seek advice from health professionals. In spite of this study's limitations, it has provided new information about the consequences of the different types of care that older people with disabilities receive for their utilisation of health-care services. The findings should make a useful contribution to planning and developing co-ordinated health care and long-term formal and informal personal and social care. Further research is required to deepen our understanding of the influence of the different types of care on health services use by older people and of the specific role of informal care-givers in promoting the health of elderly people.
N O T E S
1 Several valuable reviews of the ADL measures used in the assessment of older people and rehabilitation, and of their recent extensions into the behavioural domain are available (Bowling 1995 ; Katz 1983; McDowell and Newell 1987 ; Schaie, Boron and Willis 2005) . 2 The formation of the national service had several stages. In 1978 the Instituto Nacional de la Salud (INSALUD) [National Health Agency] was created to co-ordinate provision (Ross 1997: 201) . The Ley General de Sanidad [General Health Act] of 1986 created the Servicio Nacional de Salud [National Health Service] and ' the government achieved its goal of effectively total cover during 1991 ' (Hooper 2006: 304) . The management of the health services has subsequently been devolved to the autonomous regions.
5 Only 0.9 per cent of people in the sample had not consulted a medical doctor during the previous 12 months.
